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The sy s t ema t i c s  of l i n e a r  momentum t r a n s f e r  i n  
n u c l e a r  r e a c t i o n s  f o r  heavy1 and medium mass2 
(A = 60)  t a r g e t s  seem t o  i n d i c a t e  a  r a t h e r  s t r o n g  
t a r g e t  dependence of t h e  average  t r a n s f  e r r e d  momentum. 
This  t a r g e t  dependence i s  a l s o  p r e d i c t e d  i n  r e cen t  
c a l c u l a t i o n s .  9 However, t h e  exper imenta l  d a t a  f o r  
heavy and medium mass n u c l e i  a r e  ga the r ed  by d i f f e r e n t  
expe r imen t a l  methods ( f i s s i o n  fragment angu l a r  
c o r r e l a t i o n s  and r e c o i l  range measurements, 
r e s p e c t i v e l y )  and a  s y s t e m a t i c  d i f f e r e n c e  between t h e s e  
methods cannot be ru l ed  out  a  p r i o r i .  The re fo r e  i t  
seemed u s e f u l  t o  i n v e s t i g a t e  t h e  average  momentum 
t r a n s f e r  f o r  h e a v i e r  mass t a r g e t s  by t h e  r e c o i l  range 
method. 
I n  t h i s  c o n t r i b u t i o n  we p r e sen t  t h e  p r e l im ina ry  
r e s u l t s  of measurements of t h e  average  l i n e a r  momentum 
t r a n s f e r  i n  t h e  4 ~ e  + n a t ~ g  r e a c t i o n  and we compare 
them wi th  p r ev ious ly  ga thered5  r e s u l t s  f o r  t h e  
4 ~ e  + 5 9 ~ 0  r e a c t i o n .  
The average  t r a n s f e r r e d  l i n e a r  momentum, c r o s s  
s e c t i o n  weighted ,  i s  ob ta ined  through measurement of 
t h e  r e c o i l  ranges  of t h e  r a d i o a c t i v e  r e a c t i o n  products .  
The r e c o i l  v e l o c i t i e s  a r e  deduced u s i n g  range-energy 
t a b l e s .  It is assumed t h a t  t h e  r a d i o a c t i v e  r e a c t i o n  
products  c o n s t i t u t e  a  r e p r e s e n t a t i v e  sample of heavy 
r e a c t i o n  r e s i d u e s  and t h a t  t h e  average  l i n e a r  momentum 
t r a n s f e r  computed f o r  t h i s  sample is c l o s e  t o  t h e  
average  f o r  t h e  whole popu l a t i on .  
F igu re  1 shows t he  average  t r a n s f e r r e d  l i n e a r  
momentum f o r  %e + n a t ~ g  and f o r  4 ~ e  + 5 9 ~ o  r e a c t i o n s .  
A c l e a r  t a r g e t  mass dependence of t h i s  q u a n i t i t y  i s  
observed.  
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Figu re  1. Average t r a n s f e r r e d  l i n e a r  momentum d iv ided  
by A, t h e  mass of t h e  p r o j e c t i l e ,  a s  a  f u n c t i o n  of t h e  
bombarding energy d iv ided  by A f o r  t h e  4 ~ e  + n a t ~ g  and 
4 ~ e  + 5 9 ~ o  r e a c t i o n s .  The S9co d a t a  a r e  from Ref. 5. 
I n  our p r ev ious  work on 4 ~ e  + 5 9 ~ o  we claimed a  
r e a c t i o n  mechanism change a t  about 23/A MeV bombarding 
energy  a s  i n d i c a t e d  by a  d i s t i n c t  change i n  t h e  
momentum t r a n s f e r  p a t t e r n .  Although f o r  4 ~ e  + Ag 
r e a c t i o n  t h e  average  momentum t r a n s f e r  s t i l l  i n c r e a s e s  
above t h i s  energy,  t h e  i n c r e a s e  i s  much s lower  t han  f o r  
lower e n e r g i e s .  This  may i n d i c a t e  t h e  p e r s i s t e n c e  of 
t h e  r e a c t i o n  mechanism change f o r  4 ~ e  p r o j e c t i l e s  a t  
t h i s  energy f o r  t a r g e t s  heav i e r  t han  A = 60. 
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